r 
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- 
- 
- . - 
-_ .. ----- 
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Work Order ID 88981 


August-14-12 
7:34:22 AM 


Required 
Date: 28/08/2012 


Reference: 


0407-667-205TRN 


Crosstube 
Turning 
Detail 


Page 1 


*NS1 * 
*NS?* 
Stop 


Setup 
Start 


,- 


Cust Item 10: 


Customer: 


*Nqnnn4n1 
nn* 


*RRqR1 * 


Accept 


*1* 
*1 * 


Start Qty: 
].00 


Req'd 
Qty: 
].00 


14/08/20]2 


Item 10: 


Revision 
10: 


Item Name: 


Start 
Date: 


l. - 


I 


f- 
I 


\. 
, • !~. 


Approvals: 
Process 
Plan: 
_ Y\L.,_:::> 
_ 


QC: 
-- 


Date: YL/-ooft{ 
Tooling: 


Date: 
SPC (YIN): 


Date: 


Date: 


Run 
Start 


Stop 
*NR1 * 
*NR?* 


-----------------~-------------------------- 


Memo 
0.00 


I-Fill tube with sand & install plugs DT8531 on both ends as per Folio FA248 


Sequence 
ID-I-----~--,-----Operation 


Work Center 
ID 
Description 


1 
Draw Nbr 
Revision Nbr 
! 


______ 
- 
-------------- 
1 
I 
. 0407-667-245 
Rev F .-: . 
! 


100 


------------ 
--------------- 


Insp. 
Stamp 


_h-_- 
J2-fB-fu 


Reject 
Number 
Reject 
Qty 
-! 


Accept 
Qty 


:I!. 
i.~" 


Tool # 
Plan 
Code 
ToolID 
Set Upl 
~,,<;, 
Run Hours 


0.00 


MORI SEIKI CNC LATHE LARGE 
*1 ()()* 


Mori Seiki 


Mori Seiki CNC Lathe Large 


2-Turn first side as per Folio FA248 


3-Blend transition 
lines only, **do not sand whole tube**: 


FOLlOREV~. 
DWGREV: 
. 


~Use mill bastard fi e, brush file repeatedly 
with file card. 
*Do not use, sandpaper 
coarser than 320 grit. 


110 
*11 ()* 
QC 


Quality Control 


QCI- 
Inspect dimensions 
to dimension 
sheet 


Memo 


0.00 


0.00 
I 
---' 
__ 
kG-_' _J2_- Dvm 


WORK ORDER NON-CONFORMANCE I UPDATE 
QA Closed: C 


AGAINST 
DEPARTMENT IPROCESS 


Engineering~ 
Quality 


Other 


Water Jet~ 
Prod. Eng. Coor. 


Rec/Store/Packaging 
Supplier 


crosstube~ 
Small Fab 


Finishing 


Composite 


Skid-tube~ 
Machining 


Thermoforming 


Large Fab 


DISPOSITION 


Rework~ 
Scrap 


Use-as-is 
Work Order Update 


NCR: 
~/ 
No 


Work Order: 
<G- CC1 CZ \ 


Part No.1>4ol, 
"~l-~OSTR.~ 


NCR No. 
\7<--\~&< 


Root 


.Cause 


Doc/Data 


Equip/Tooling 


Operator 


Material 


Setup 


Other 


Date 
Step 
Qty 


Description 
of work order update 


or Non-conformance 
p1.-.'-1 ~'6 
0, D, 
'vC"F 


a {t<v' 
~~/11 
va 


Initial 


Chief Eng 


Action 


Description 


Sign & 


Date 
Verification 
QC Inspector 


U1.s' \~ 
\ ,< . 
~ 
19"19/ 
\ 16 
IljelZ1.. 
n\O"ltl?:> 
.9-"" 
\'L\dt\C'b 


Process 


Supplier 


Training 


Unapproved 


FAULT CATEGORY 


Landing Gear 


Bending 


Centre Not Concentric to O/S 


Cracks 


Crushed/Crimped 


• 
Cuffs 


Heat Treat 


Inspection 
Strip in Tube 


Ripples in Bend 


Torque Waves in Extrusion 


Turning Sequence 


Wave/Twist 
in Tube 


General 


Bend 


BOM/Route 


Broken/Damaged 


Burrs 


Contamination 


Countersink 


Cut Too Short 


Drill Holes 


Drawing 


Finish 


Folio 


Grain 


Hardware 


Inspection 
Incomplete 


Instructions 
Incomplete/Unclear 


Maintenance 


Mislabeled 


Misread 


Offset 


Out of Calibration 


Out of Sequence 


Outside Dimensions 


Ovalized 


Over/Under 
tolerance 


Part Incorrect 


Part Lost/Missing 


Part Moved 


Positioned Wrong 


Power Loss/Surge 
\ 


~ 


Pressure/Forced 


Temperature/Cure 


Weld 


Wrong Stock Pulled 


Other 


H:/FORMS/Quality 
Assurance\approved 
QA/NCRWO 
Rev G 


E 


---"._._------------_. 
--~._-----~-----~--------------- 
-- 
- --_ ..---- - - ~ 
- ---- ~------- 
- 
-- ~---- 
-----_. 
------~ -- 


I, 
Work Order ID 88981 


August-/4-/2 
7:34:22 AM 


- - -------- 
-_._----_._._---- 


- 
-~ 
-- -------~ 
.-- 
- - -- 
--~._- 
.~------_._.- 
--_.- --~--- 
--~_._- 
*RRqR1 * 
Page 2 


Item 10: 
D407-667-205TRN 


Revision 
ID: 


Item Name: 
Crosstube 
Turning 
Detail 


Required 
Date: 28/08/2012 


Reference: 


Start 
Date: 
14/08/2012 
Start Qty: 
1.00 


Req'd Qty: 
1.00 


Accept 


*1* 
*1* 


*Nqnnn4n1 nn* 


Cust Item 10: 


Customer: 


Setup 
Start 
*N ~ 1*. 


Stop 
*N~?* 


Approvals: 
Process 
Plan: 


QC: 


Date: 
_ 


Date: 


Tooling: 


SPC (YIN): 


Date: 
_ 


Date: 


Run 
Start 


Stop 
*NR1 * 
*NR?* 


MORI SEIKI CNC LATHE LARGE 


Operation 
Description 
--L;L 


Insp. 
Stamp 
Reject 
Number 
Reject 
Qty 
Accept 
Qty 
Tool # 
Plan 
Code 
Tool 10 
Set Upl 
Run Hours 


0.00 


2-Blend transition 
lines only, "do 
not sand whole tube": 
'Use 
mill bastard file, brush file repeatedly 
with file card. 
'Do not use sandpaper 
coarser than 320 grit. 
FOLIO REV: m 
DWG REV: __ 'E~__ 


Memo 
0.00 


I-Tum 
second side as per Folio FA248 


*1 ?(l* 
Mori Seiki 


Mori Seiki CNC Lathe Large 


Sequence 
IDI 
Work Center 
ID 


120 


3-Remove 
sand and plugs 


4-Scribe part # and batch # using vibrating 
stylus as per Owg 0407-667-245 


Inside 
ofCuff(Oonot 
engrave on outside of tube) 


130 
QC I-Inspect 
dimensions 
to dimension 
sheet 
0.00 
*1~(l* 
QC 


Quality Control 


Memo 
0.00 


NCR: 
Yes 
/ 
No 
WORK ORDER NON-CONFORMANCE I UPDATE 


DQA: 


QAClosed: 


Date: 


Date: 


f 
DISPOSITION 
AGAINST DEPARTMENT/PROCESS 
Work 
Order: 
if 
Rework~ 
Skid-t"be~ 
crosst"be~ 
Water Jet~ 
Engineering~ 
Part No. 
Scrap 
Machining 
Small 
Fab 
Prod. 
Eng. Coor. 
Quality 


Use-as-is 
Thermoforming 
Finishing 
Rec/Store/Packaging 
Other 


NCR No. 
Work 
Order 
Update 
Large Fab 
Composite 
Supplier 


Root 
Description 
of work 
order 
update 
Initial 
Action 
Sign & 


Cause 
Date 
Step 
Qty 
or Non-conformance 
Chief 
Eng 
Description 
Date 
Verification 
QC Inspector 


Doc/Data - 
Equip/Tooling- 
Operator 
- 
Material 
- 
Setup 
- 
Other 
- 
Process- 
- 
Supplier 
- J 
• Training 
- 
Unapproved 


FAULT CATEGORY 


Landing Gear 
General 
~ 
- 
,...- 
- 
Bending 
Bend 
Grain 
Ovalized 
~ 
Pre,," reiForeed 
- 
- 
f-- 
- 
Centre Not Concentric to O/S 
BOM/Route 
Hardware 
Over/Under 
tolerance 
Temperatu re/Cu re 
- 
- 
f-- 
- 
Cracks 
Broken/Damaged 
Inspection 
Incomplete 
Part Incorrect 
Weld 
- 
- 
f-- 
- 
Crushed/Crimped 
Burrs 
Instructions 
Incomplete/Unclear 
Part Lost/Missing 
Wrong Stock Pulled 
- 
- 
f-- 
- 
Cuffs 
Contamination 
Maintenance 
Part Moved 
- 
- 
f-- 
- 
Heat Treat 
Countersink 
Mislabeled 
Positioned Wrong 
..:;- 
,...- 
- 
- 
nOther 
Inspection 
Strip in Tube 
Cut Too Short 
Misread 
Power Loss/Surge 
'-- 
f-- 
- 
- 
Ripples in Bend 
Drill 
Holes 
Offset 
'. 
- 
f-- 
- 
Torque Waves in Extrusion 
Drawing 
Out of Calibration 
- 
f-- 
- 
Turning Sequence 
Finish. 
Out of Sequence 
- 
f-- 
- 
Wave/Twist 
in Tube 
Folio 
Outside Dimensions 
f~ 
o. 


H:/FORMS/QualityAssurance\approvedQA/NCRWORevG 


-------------_._--------_._--.--- 
.~-- ----_.,--_._----,- 
--._- -- -~. 
._- --- ._-- --- ------ 
---_ •..- 
- --- -" --- 
---_._._----- 
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...__ .__ ._----- 
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"-_._- 
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---- .__ .- 


Work Order ID 88981 


August-14-12 
7:34:22 AM 
---" ---_. 
---- 
-------------~- 


-- ---~----- 
--. 
---_ 
.._----_ 
.. 
---- 
-------~ 
---~~-------_.-~---- 
--- 
*RRqR1* 
Page 3 


Process Plan: 
Date: 


Start 
Date: 
14/08/2012 


Required 
Date: 28/08/2012 


Reference: 


Accept 
Item 10: 


Revision 
10: 


Item Name: 


Approvals: 


D407 -667 -205TRN 


Crosstube 
Turning 
Detail 


Start Qty: 
1.00 


Req'd Qty: 
1.00 


.~ 
QC: 
_ 


*1 * 
*1 * 


Date: 
_ 


Tooling: 


SPC (YIN): 


*Nqnnn4n1 nn* 
Setup 
Start 
*N~1* 


Stop 
*N~?* 


Cust Item 10: 


Customer: 


Run 
Start 
*NR1 * 
Date: 
.. 
--,-_._- 
----- 
Stop 
Date: 
*NR?* 
----- 


Sequence 
IDI 
Work 
Center 
ID 


140 
* 1L1J)* 
QC 


Quality Control 


145 


Operation 
Description 


QCS- Inspect parts - second check 


Memo 


Set Upl 
Run Hours 


0.00 


0.00 


0.00 


ToolID 
Tool # 
Plan 
Accept 
Reject 
Reject 
Insp. 
Code 
.--..Qty 
Qty 
Number 
Stamp 
(\Y\s'~~ 
.:.~ 
,~7[P-J 2- -- ~ .. 2-'-( 


*1 L1.~* 
Crosstubes 


Crosstubes 


150 


Memo 
0.00 


Grind off circumferential 
machining 
marks longitudinally. 


0.00 
*1&;()* 
HandFXtube 
Memo 
0.00 


2- ACID ETCH X-TUBE 
INSIDE AND OUT. USE RED SCOTCH BRITE 


Hand Finishing 
Crosstubes 
1- PRESSURE 
WASH X-TUBE INSIDE AND OUT 


NCR: 
Yes 
/ 
No 
WORK ORDER NON-CONFORMANCE 
/ UPDATE 


" 


DQA: 


QAClosed: 


Date: 


Date: 


Work 
Order: 
DISPOSITION 
AGAINST DEPARTMENT IPROCESS 


Rework~ 
Skid-t"be~ 
crosst"be~ 
Water Jet~ 
Engineering~ 
Part No. 
Scrap 
Machining 
Small 
Fab 
Prod. 
Eng. Coar. 
Quality 


Use-as-is 
Thermoforming 
Finishing 
Rec/Store/Packaging 
Other 


NCR No. 
Work 
Order 
Update 
Large Fab 
Composite 
Supplier 


Root 
Description 
of work 
order 
update 
Initial 
Action 
Sign & 


Cause 
Date 
Step 
Qty 
or Non-conformance 
Chief 
Eng 
Description 
Date 
Verification 
QC Inspector 


Doc/Data 
r-- 
Equip/Toolingr-- 
Operator 
r-- 
Material 
r-- 
Setup 
• 
i' 
r-- 
~\- 
Other 
: 
'~ 
r-- 
Process 
r-- 
Supplier 
r-- 
Training 
r-- 
Unapproved 


FAULT CATEGORY 


Landing Gear 
General 
-=- 
- 
- 
- 
Bending 
Bend 
Grain 
Ovalized 
~ 
Pre,," re/Foreed 
- 
- 
- 
- 
Centre Not Concentric to 0/5 
BOM/Route 
Hardware 
Over/Under 
tolerance 
Tem peratu re/Cu re 
- 
- 
- 
- 
Cracks 
Broken/Damaged 
Inspection 
Incomplete 
Part Incorrect 
Weld 
- 
- 
- 
- 
Crushed/Cri mped. 
Burrs 
Instructions 
Incomplete/Unclear 
Part Lost/Missing 
Wrong Stock Pulled 
- 
- 
- 
- 
Cuffs 
Contamination 
Maintenance 
Part Moved 
r-- 
- 
- 
- 
Heat Treat 
Countersink 
Mislabeled 
Positioned 
Wrong 
r-- 
- 
- 
- 
nOther 
Inspection 
Strip in Tube 
Cut Too Short 
Misread 
Power Loss/Surge 
r-- 
- 
- 
- 
Ripples in Bend 
Drill Holes 
Offset 
r-- 
- 
- 
Torque Waves in Extrusion 
Drawing 
Out of Calibration 
r-- 
- 
r-- 
Turning Sequence 
Finish 
Out of Sequence 
r-- 
- 
r-- 
Wave/Twist 
in Tube 
Folio 
Outside Dimensions 


H:/FORMS/QualityAssurance\approvedQA/NCRWORevG 


~--~~~-_.-~~~ 
~------~--- 
-_.~ 
--_.---- ~ 
---- 
-------~ 
._---------~-----_._------ 
---- ---. 
-- --- --- - 
- 


Work Order ID 
88981 


August-/4-/2 
7:34:22 AM 
*RRQR1* 
Page 4 


Item 10: 
D407-667-205TRN 


Revision 
ID: 


Item Name: 
Crosstube 
Turning Detail 


Accept 
*NQ00040100* 
Setup 
Start *N~ 1* 


Stop *N~?* 


Start Date: 
14/08/2012 


Required Date: 28/08/2012 


Reference: 


Start Qty: 
1.00 


Req'd Qty: 1.00 
*1* 
*1* 


Cust Item 10: 


Customer: 


Approvals: 
Process Plan: 
__ 
_ 
.. 
_ 


QC: 
~~_~ 


Date: 
_ 


Date: 


Tooling: 


SPC (YIN): 


Date: 


Date: 


Run 
Start 


Stop 
*NR1 * 
*NR?* 


------ 
--- 
._. 
--------------------- 
-------------------------~------------------------------ 
Sequence 
101 
Work Center ID 


160 
*1 ~()* 
QC 


Quality Control 


170 


Operation 
Description 


QC5- Inspect part completeness 
to step on WIO 


Memo 


Set Upl 
Run Hours 


0.00 


0.00 


0.00 


Tool 10 
Tool # 
Plan 
Code 
Reject 
Number 
Insp. 
Stamp 


*17()* 
Packaging 


Packaging 


Packaging 


Memo 
0.00 


IdentifY and stock in kanban rackLocation: __ 
L_&_ 


180 
*1 A()* 
QC 


Quality Control 


QC21- Final Inspection 
- Work Order Release 


Memo 


0.00 


0.00 


NCR: 
Yes 
/ 
No 
WORK ORDER NON-CONFORMANCE 
/ UPDATE 


DQA: 


QA Closed: 


Date: 


Date: 


Work 
Order: 
DISPOSITION 
AGAINST DEPARTMENT/PROCESS 


Rework~ 
Skid-tUbe~ 
crosstUbe~ 
waterJet~ 
Engineedng ~ 
Part No. 
Scrap 
Machining 
Small 
Fab 
Prod. 
Eng. Coor. 
Quality 


Use-as-is 
Thermoforming 
Finishing 
Rec/Store/Packaging 
Other 
NCR No. 
Work 
Order 
Update 
large 
Fab 
Composite 
Supplier 


Root 
Description 
of work 
order 
update 
Initial 
Action 
Sign & 


Cause 
Date 
Step 
Qty 
or Non-conformance 
Chief 
Eng 
Description 
Date 
Verification 
QC Inspector 


Doc/Data 
I....- 
Equip/TooiingI....- 
Operator 
I....- 
Material 
I....- 
Setup 
I-- 
Other 
I-- 
Process 
I-- 
Supplier 
I....- 
Training 
I....- 
Unapproved 


FAULT CATEGORY 


landi~Gear 
General 
- 
- 
~ 
I-- Bending 
Bend 
Grain 
Ovalized 
~ 
Pr"so "/Fo,,,d 
- 
....- 
l....- 
I-- Centre Not Concentric to 0/5 
BaM/Route 
Hardware 
Over/Under 
tolerance 
Tem peratu re/Cu re 
- 
- 
I....- 
Cracks 
Broken/Damaged 
Inspection 
Incomplete 
Part Incorrect 
Weld 
I-- 
- 
~ 
I....- 
Crushed/Crimped. 
Burrs 
Instructions 
Incomplete/Unclear 
Part Lost/Missing 
Wrong Stock Pulled 
I-- 
- 
....- 
I....- 
Cuffs 
Contamination 
Maintenance 
Part Moved 
I-- 
- 
~ 
I....- 
Heat Treat 
Countersink 
Mislabeled 
Positioned 
Wrong 
I-- 
- 
~ 
I....- 
nOther 
Inspection 
Strip in Tube 
Cut Too Short 
Misread 
L- 
Power Loss/Surge 
I-- 
- 
r-- 
Ripples in Bend 
Drill 
Holes 
Offset 
- 
- 
- 
Torque Waves in Extrusion 
Drawing 
Out of Calibration 
- 
- 
- 
Turning Sequence 
Finish 
Out of Sequence 
- 
- 
- 
Wave/Twist 
in Tube 
Folio 
Outside Dimensions 


H:/FORMS/QualityAssurance\approvedQA/NCRWORevG 


Pieklist Print 


August-/4-/2 
7:34:26 AM 


Work 
Order 
10: 
88981 


Parent 
Item: 
D407-667-205TRN 


Parent 
Item Name: 
Crosstube Turning Detail 


*RR~R1 * 
*n407 -RR7-?O~TR N* 
Start 
Date: 
14/08/2012 


Start 
Qty: 
1.00 


Page 1---:- 
--- ~ r- 


Required 
Date: 28/08/2012 


Required 
Qty: 
1.00 


Comments: 
IPP Rev:A 
08-03-06 
new issue 
DD 
verified by:ec 
1PP Rev 8 
08.04.02 
Removed polish 
EC verified by: DD 
IPP Rev:C 
08-08-19 
revE as per dwg DD verified by:EC 
- ---_._--.--~--_ 
.._- ---_._--------------------------- 


*nR011-11 ~* 
Crosstube Material 


Component 
Item ID/ 
Item Name 


D6011-115 


Replacement 
Mfg/ 
Item In 
Purch 


Manufactured 


Bill 
Primary 
Last 
Route 
Unit of 
Qtyon 
Qty per Kit 
Total 
Qty 
Date 
Status 
Item 
Location 
Location 
Seq ID 
Measure 
Hand 
Qty 
Issued 
Issued 


----- 
-- 
.._- 
-~-- 
--..._- 


No 
120 
Each 
370000 
** 


FG 


LG 0~ 


65180 


67798 


!&£....Q!y 


22 


22 


15 
I 


14 


Loc Code 


NCR: 
Yes 
/ 
No 
"- 
DQA: 
Date: 
_ 


WORK ORDER NON-CONFORMANCE I UPDATE 


Work Order: 
DISPOSITION 


QAClosed: 


AGAINST DEPARTMENT/PROCESS 


Date: 


Part No. 


NCR No. 


Rework~ 
Scrap 


Use-as-is 


Work Order Update 


Skid-tube~ 
Machining 


Thermoforming 


Large Fab 


C;osstube~ 
Small Fab 


Finishing 


Composite 


Water Jet~ 
Prod. Eng. Coor. 


Rec/Store/Packaging 
Supplier 


Engineering~ 
Quality 


Other 


Root 


Cause 


Doc/Data 
I-- 
Equip/ToolingI-- 


Operator 
I-- 


Material 


Date 
Step 
Qty 


Description 
of work order update 


,; or Non-conformance 


Initial 


Chief Eng 


Action 


Description 


Sign & 


Date 
Verification 
QC Inspector 


I-- 
Setup 
I-- 
Other 
I-- 
Process 
I-- 
Supplier 
I-- 
... 


Training 
I-- 
Unapproved 
0" 


FAULT CATEGORY 


Landi~Gear 


_ 
Bending 


Centre Not Concentric to 0/5 
- 
Cracks 
I-- 
Crushed/Crimped. 
I-- 
Cuffs 
I-- 
Heat Treat 
I-- 
Inspection 
Strip in Tube 
I-- 
Ripples in Bend 
I-- 
Torque Waves in Extrusion 
I-- 
Turning Sequence 
I-- 
Wave/Twist 
in Tube 


H:/FORMS/QualityAssurance\approvedQA/NCRWORevG 


General 
- 
Bend 
- 
BaM/Route 
- 
Broken/Damaged 
- 
Burrs 
- 
Contamination 
- 
Countersink 
- 
Cut Too Short 
- 
Drill Holes 
- 
Drawing 
- 
Finish 
- 
Folio 


Grain 
f-- 
Hardware 
f-- 
Inspection 
Incomplete 
f-- 
Instructions 
Incomplete/Unclear 
f-- 
Maintenance 
f-- 
Mislabeled 
f-- 
Misread 


Offset 
- 
Out of Calibration 
- 
Out of Sequence 
- 
Outside Dimensions 


~ 
Ovalized 
~ 
Over/Under 
tolerance 
I-- 
Part Incorrect 
I-- 
Part Lost/Missing 
- 
Part Moved 
- 
Positioned Wrong 
- 
Power Loss/Surge 
- 


~ 


Pressure/Forced 


Temperature/Cure 


Weld 


Wrong Stock Pulled 


nOther 


/1 
\ 
DART AEROSPACE LTD 
Work Order: 
?)?Jq A\. 
. 


Description: 
Crosstube Assembly 
Part Number: 
D407-667-245 


Inspection Dwg: 0407-667-245 
Rev:F 
Page 1 of 2 


FIRST ARTICLE INSPECTION CHECKLIST 


-." 


Inspection Sheet 
Drawing Dimension 
Tolerance 
Actual 


Dimension 


.~ 
Accept 
Reject 
Method of 
Inspection 
Comments 


" . :.. -( 


OvVc-cl/ 


_.-. 
~~'f:'":-- 
ti:~. 
;:,' 


,-if 
Cvvc -~~ 
I. 


\ 
\ 
,t \ 
v-e.<rY) 


Il 


1-crV' e 
, 


+0,005/-0.000 
~L:t~ I 


+0,005/-0.000 
1'<67J 


+0.005/-0.000 
) - <6 "\ ~ 


+0.005/-0.000 
(. <;( t1 7 


+0.005/-0.000 
2~D5'/ 


+0.005/-0.000 
'2 -J 
1 


+0.005/-0.000 
~f < J 7-. 
+0,005/-0.000 
tj 
(~1 ~ 


+1-0.030 
4,JO 
\,", 


+1-0.030 
4,~,'- 


{.0.0001-0.010 
.j.O~ '7-: 


+I-O.Q;~ 0 
( 125 
' 
+/-O.O'1'tl 
_~,()6~ 


+/-o,.o~'b:\<:>I6!, 
J";"; 
~.o. 
..'~ 
",r 
, ,'_~; 
ilii'"';''',: 
~- 
~/"\{ 
,\\;;';'\. 
: 
+0.005/~b.oJE», ~1iPl\\.~t, {;Il. '-~~},,~:{?'~ ('.r 


+0.005/~O?QOQ;~,;~Lkl-/3. Il: 
/: ..~'\ 
\ 
+0 065/~0"0.,Q()1' ~~f~\ .Ik 
'I '," 
--::\'),' ",. 
,-,'. 
, 
• 
'., 
.~\ ' •. ' 
,'\;;0; 
-~l 
}H" 
. J 
11.~hl..,./" 
~;,-,;" 
".\1, 


+0.(j05i~6iOQO' 
1'. 'ir,~'7 :;~~.i;:(~~\ 
,'\~:, 


+0.005/-0~000/ 1''2>Q5I 
",,<:~""::f.\,~l;~.,tit,';,' 
+0.005/-0.000 
'1;[',0 /1")' 
/..y ":. 


+0.005/-0.000 
£J('5l~ 
./ / 


+0.005/-0.000 
P<. b3~ 
V' 


+/-0.030 
1'1,)0 
../' 


+1-0.030 
tf-?i. 7f/ 
r 
/' 
+0.000/-0.010 
- '-- =:l. !3S-' 
(:., ..... 


+1-0.010 
I'2-S 
,/ ,...-/ 
+1-0.010 
•00~ 
,..... 


+/-0010 
.50u 
;/y- 


+1-0.020 
1/1. .'1/ 
v 


2.490 


1.832 


1.838 


1.892 


2.052 


2.206 
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Rev: F 
WALL THICKNESS MEASUREMENT 


DART AEROSPACE 
LTD 
Work Order: 


Part Number: 
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TOLERANCE 


0.075" 


,f 


Preliminary 
Approval: 
,,' 


Date: 


Revised 
b 
KJ/RF 
KJ/JLM 
KJ/JLM 
KJ/JLM 
KJ 
KJ 


Calibration 
Result 


Actual Block Thickness: 
_ 


can 250 Measured Thickness: '_~ 
__ 


P/O 0407-667-205 


Audited 
by: 


Date: 


Measured by: 


Date: 


Rev 
Date 
A 
04.04.21 
B 
06.03.09 
~C 
06.03.30 
•.0 
07.02.19 
E 
09.05.20 
F 
12.06.04 


H:\FORMS\Quali!y 
Assurance\approved 
QA\FAlxtube 
Rev C 


A 


B 


C 
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2 
3 


3 


4 


4 
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5 
6 
7 
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, 
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Item 
QTY 
-245 
PART NUMBER 
DESCRIPTION 


1 
X 
0407-667-245 
CROSSTUBE 
ASSEMBLY 
/407 
HIGH 
AFTI 


2 
, 
06011-115 
CROSSTUBE 


3 
2 
02856-400-773 
ABRASION 
STRIP 
4 
2 
02873-043 
NUT 
PLATE 
SHOPCOP'( 
5 
2 
02873-045 
NUT 
PLATE 
- 
6 
1 
02894-' 
SUPPORT 
RETURN TO 
7 
2 
03190-1 
CHAFING 
SHIELD 
ENGINEERING 
'( 
8 
2 
03595-063-430 
RUBBER 
CUSHION 
9 
14 
MS2060 
1A04 W 8 
RIVET 
OR 
NAS9302B-4-8) 
'R'" 
l ED COP 
mK'ONl 
VL, 
10 
4 
MS2192o-22 
CLAMP 
)EeT TO AMENDMENT 
11 
2 
MS2192o-25 
CLAMP 
OR 
MS21920-24 
SUB 
O~lCE 


12 
AIR 
MAGNOBONO 
6398 
ROCKWELL 
SPECIFICATION 
RBO-120-023 
wrTl-\OliT 
N 
I 


ADHESIVE 
(TEXTRON/BELL 
SPEC. 
299-947- 
WORK ORDER 
)Jl (..J 
,4, 
100, TYPE 
II, CLASS 
2 ADHESIVE' 
. 
BJ)g51- 
/ Jf 
NO-- 
- 
(i(D 'b 
@DEO ATIACHED 
GENERAL 
NOTES' 


1) 
MATERIAL: 
MANUFACTURED 
FROM 06011.115 
RELEASEI\ 
..• 
FINISHED 
LENGTH = 112.9HO.020 
2) 
FINISH: 
CHEMICAL 
CONVERSION 
COAT PER DART aSI 005 4.1 
Irdli,f,1--.lJltfI 
PRIME 
INSIDE AND OUTSIDE 
PER DARTaSI 
0054.2 
PAINT OUTSIDE 
PER DART aSI 
0054.2 
3) 
TOLERANCES 
ARE PER DART aSI 018 UNLESS 
OTHERWISE 
NOTED. 
4) 
UNITS: 
INCHES 
UNLESS 
OTHERWISE 
NOTED. 
5) 
BREAK SHARP 
EDGES: 
0.005 TO 0.010'MAX. 
F 
REFORMATNOTES TO NEW STANDARDS(ZN B8-1): 
RF 
08.11.06 
6) 
IDENTIFICATION: 
SCRIBE 
DART PART NUMBER 
"0407-667-245' 
AND BATCH NUMBER 
ON 
RELOCATEDFLAG # 6 (ZN AB-3)PER NCR 210: 
INSIDE OF CUFF USING VIBRATING 
STYLUS. 
REMOVED REF.& ADD TOLERANCES(ZN C6-3, C4-3 & 
7) 
WEIGHT: 
27.7 lb. 
02-3) 
8) 
PART IS SYM METRIC ABOUT CENTERrINE. 
8.02 AND 8.53 WERE 8.40 AND 8.90 (ZN 05-2); 
9) 
RUN'()FF 
PART. BLEND OUT EDGE L6NGITUDINALLY, 
TRANSITION 
SHOULD 
BE SMOOTH. 
REORGANIZED VIEWS AND REFORMATED DRAWING 
10) BEND PROGRESSIVELY 
WITH A MINIMYM 
OF 6 PASSES. 
MAXIMUM 
TUBE FLATIENING 
DUE TO 
TO CURRENT STANDARDS, 
BENDING 
IS 6% BASED 
ON 0.0. 
• 
E 
REASONS: CLAMPS MOVED 0.375 TOWARD CL TO 
MB 
08.07.24 
11) 
L1aUID PENETRANT 
INSPECT'OUTSIDp 
SURFACE 
OF CROSSTUBE 
PER aSI 
038. 
ELIMINATE 'iNTERFERENCE WITH AIRCRAFT MOUNTS. 
12) 
INSTALL 
02894-1 
CENTER 
SUPPORT 
USING A 0.03" TO 0.06" THICK LAYER OF MAGNOBOND 
6396 PER aSI 015. 
LET CURE FOR 12HOURS 
AFTER 
INSTALLATION 
AND PRIOR TO 
REFERENCE: FAR#08-21 AND ECN#1225 
PACKAGING. 
'. 
ADD VIEW FOR OEM SKID HOLES, ROTATE 
13) 
INSTALL 
MS21920-25 
CLAMPS 
WITH [y3595-o63-430 
RUBBER 
CUSHIONS 
TO SECURE 
02894-' 
0 
ORIENTATION OF CLAMPS SECTION F-F, REMOVE 
PH 
07.02.07 
- 
SUPPORT 
ON TOP SIDE OF THE CROSS TUBE. 
ENSURE 
CLAMPS 
ARE OPPOSITE 
CROSfiTUBE 
-851 ABRASION STRIP, ADD MAGNOBOND 6398, ADD 
SUPPORT. 
CUSHION 
NOTE: MS21920-24 
CLAMPS 
CAN BE Li'sED TO ACCOMMODATE 
VARYING 
DIAMETERS. 
C 
ADD HOLES AND NUT PLATES FOR 
PH 
05.07.26 
ENSURE 
THERE 
IS A MINIMUM 
OF 1.5 THREADS 
IN SAFETY 
ON THE NUTS. 
COMPATIBILITY WITH BHT/AA SKIOTUBES 
14) 
EXTREME 
CARE MUST BE TAKEN TO PROTECT 
THE OUTSIDE 
SURFACE 
OF THE TUBE. 
THE 
B 
ADD CHAFING SHIELD 
CP 
03.05.21 
OUTSIDE 
SURFACE 
MUST BE SMOOTH 
AND FREE FROM SURFACE 
DEFECTS 
SUCH AS 
SCRATCHES, 
NICKS, OR DENTS. 
DEFECTS 
UP TO 0.005" 
MAY BE BLENDED 
OUT 
A 
NEW ISSUE 
CP 
02,05.13 
LONGITUDINALL 
Y. CIRCUMFERENTIAL 
GRIND 
MARKS ARE UNACC"PTABLE, 
REV, 
DESCRIPTION 
BY 
DATE 
15) 
INSTALL 
02856-400-773 
ABRASION 
STRIP WITH A 0,13 (REF) GAP ON BOTTOM 
SIDE OF 
DESIGN 
rp 
DART AEROSPACE 
LTD 
CROSSTUBE, 
PER aSI 035. 
16) 
INSTALL 
03190-1 
CHAFING 
SHIELDS 
SO THAT OVERLAP 
IS ON BOTIOM 
SIDE OF CROSSTUBE 
DRAWN 
RFA 
HAWKESBURY, ONTARIO, CANADA 
OPPOSITE 
02894-1 
SUPPORT. 
CHECKED 
ORAWINGNO, 
REV. 
F 
17) TORaUE 
CLAMPS 
80 TO 100 IN.LB. 
ENSURE 
AT LEAST 
1.5 THREADS 
ARE SHOWING 
IN 
MFG,APPR. 
~ 
D407 -667 -245 
SHEET 1 OF4 
SAFETY 
AND THAT NUT HAS NOT BOTTOMED-OUT 
AFTER TORaUING. 
./ iLl 
APPROVED 
TITLE 
SCALE 


DE APPR 
- '#!- 
CROSSTUBE 
ASS'Y 
(407 
HIGH 
AFT) 
"ITS 


DATE 
COPYRIGHT 41)ZOOZ 
BY DART AEROSPACE 
lltJ 
08.11.06 
~~=::.r.==~::m~~a:=~~" 
I 
I 
I 
I 


o 


C 


A 


B 


8 
5 


o 


B 


c 


A 


o~q~\ 
D 


2 


DART AEROSPACE 
LTO 
HAWKESBURY. ONTARIO. CANADA 


DRA~NGNO. 
REV. F 
0407-667-245 
SHEET20F4 


TITLE 
SCALE 
CROSSTUBE ASS'Y (407 HIGH AFT) 
NTS 


COPYRIGHT C2OO2 BY DART AEROSPACE LTO 


T1'II$llOCUIIENTIIPl'IIV"T£.<HOCllN'lDEJmlI..ANtlIS_"UEDO'IlIoll!DJIllESSCCIOITlONTKO.TIfI$ 


NOTTOet:<nalFORNN~II£~~~:~~~OTKEJlPtRSOl'l\'l'lT>ClUt 


VIEW 0-0 
CUFF DETAIL' 
'" 


SCALE 4X 
@OEO ATI ACHED 
R~~ 


C2.2 


D/\ 
) 


D82-2 


DESIGN 


DRAWN 


CHECKED 


MFG. APPR. 


APPROVED 


DE APPR. 


DATE 
08.11.06 


l:ID 
MS2192D-25 ClAMP 
REF 


FWD-- 


ffi 


02894-' 
SUPPORT rnJ l:ID lID 
D359>063-430 
RUBBER 
CUSHION, 
2PL 
MS2192D-25 CLAMP, 2 PL 


4 


C<-2 SECTION CO<: 
SCALE4X 


rnJ APPLY MAGNOBONO 
/\ 
BETWEEN 
02894-1 AND 
~ 
CROSSTUBE 


02894-1 
SUPPORT 
REF 


3.00 


0407-667-245 
~~ 
(VIEW LOOKING FWD) 


A6-2 
84.2 


03190-1 
REF 


5 


MS2192D-n 
CLAMP 
REF 


--\r-6.0' 


6 


"'-2 SECTION B.B 
SCAlE 4X. 2PL 


LiD LiD MS2'92Cl-22 
ClAMP. 
2 Pl 
02856-400-773 
ABRASION 
STRIP 
03190-1 
CHAFING 
STRIP 
2Pl 


FWD-- 


D2856-40o-n3 
ABRASION 
STRIP 
REF 


7 


e7-2 VIEW A-A CUFF DETAIL 
SCALE4X 


8 


o 


B 


c 


A 


D 


B 


c 


A 


) 


K 
A2.' 


FWD 


& PILOT 00.128 
C'SINK 00.225X100. 
3PL 


2 


&00.323~~ 
HOLE 
TO BE 
ALIGNED 
WITHIN 
:H).OOl 
OF HOLE ON OTHER SIDE OF CUFF 
2 PL 


.2 


DART AEROSPACE 
LTD 
HAWKESBURY, ONTARIO, CANADA. 


DRAWING NO. 
REV. F 
0407-667-245 
SHEET 3 OF 4 


TITLE 
SCALE 
CROSSTUBE ASS'Y (407 HIGH AFT) 
NTS 


COPYRIGHT C 2002 BY DART AEROSPACE LTD 
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23.52%0.13 


o 
VlEWK.K: 
1-3 CiiFF'DETAiL 


DESIGN 


DRAWN . 


CHECKED 


MFG.APPR. 


APPROVED 


DEAPPR. 


DATE 
08.11.06 


3 


00.323~~& 
HOLE TO BE ALIGNED 
WITHIN 
:to.OOl 
OF HOLE Ofll OTHER SIDE OF CUFF 
3PL 


+ 


94.00%0.25 


.,., 
VIEW L-L 
(VIEW LOOi<iNG"AFi"'ROTATED) 


4 


0407-667-605 
BENDING 
AND DRilliNG 
DETAIL 
(VIEW LOOKING FWD) 


0'-3 SECTION H.H 
SCALE4X 


5 


~~•. 
~ 
-'~"" 


PllOT00.128& 
C'SINK 00.225X100. 
4Pl 


4 


I, 
I 
_L6__ 
I'. 
45.92:tO.13 
' 


47.001"0.\3 -----------<1 


't 


6 


••. ,VIEWG-G 
(VIEW LooKiN'G"AFT,ROTATED) 


&"O.3231~ 
HOLE 
TO BE ALIGNED 
WITHIN 
to.COl 
OF HlJLE 
ON OTHER 
SIDE OF CUFF 
3 PL 


"O.323~~~ & 
HOLE TO BE AlJGNED 
WITHIN 
;t().OO1 OF HOLE 
ON OTHER 
SIDE 
OF CUFF 
2 PL 


o~, ~ 
CUFF 
DETAil 


eo.323~g:& 
HOLE TO BE ALIGNED WITHIN :to.OOl 
OF HOLE 
ON OTHER 
SIDE OF CUFF 
2 PL 


7 


c..,~ 
SCALE4X 
(VIEW LOOKING FWD) 


8 


FWD 


8 


F 
A7-3( 


o 


c 


B 


A. 


• 
8 
6 
4 
3 


C 


D 


B 


II>RUNDFF 
PART 
I~ 
~DEO ATIACHED 


C1-4 DETAIL 
P: TAPER 
RUN.QFF 
NOT TO SCALE 


R100,O 
REF 


TAPER UNIFORMLY 
FROM 
2.633~~ 
REFTHROUGHTO2.790~::: REF 
RUNNING 
OFF PART 


2.521~gg: 


R100.0 TRANSITION 
BETWEEN 
TAPERED 
SECTIONS 


2.206~o~ 


R100,O TRANSITION 
BETWEEN 
TAPERED 


SECTIONS 


2.052~~~ 


0407-667-245 
MACHINING 
DETAIL 


864 DETAIL 
N: CUFF 
TRANSITION 
SCALE 
2X 


R100.0 TRANSITION 
BETWEEN 
TAPERED 
SECTIONS 


084 DETAIL 
M: CROSSTUBE 
CUFF 
SCALE 
3X 


2.490:'= 
REF 


1.a32~:: 


SEE DETAIL 
Mi 


A74 


g 
*fu 
o 
0cr 


SEE 
DETAILN 
A!>4 


0.125 T----:: 


cr::> 30" CHAMFER 


D 


B 


c 


A 


',j" 


DESIGN 


DRAWN 


CHECKED 


MFG. APPR. 


APPROVED 


DE APPR. 


DATE 
08.11.06 


DART AEROSPACE 
LTD 
HAWKESBURY, ONTARIO, CANADA 


DRAWING NO. 
REV. 
F 


0407-667-245 
SHEET 4 OF 4 


TITLE 
SCALE 


CROSSTUBE 
ASS'Y 
(407 
HIGH 
AFT) 
NTS 
':Jf~JS~~~~~~~~~i~:~~ 


A 


7 
6 
5 
4 
2 


I 


'I' " 


&2P)~\ 


SCALE 


NTS 


SHEET NO. 


SHEET 10 
2 


DE APPR. 


DATE 
11~.11,.. 
11.04.12 


O.E.O, NO. 
0407 -667 -245-F-1 
DART AEROSPACE LTD 
ENGINEERING ORDER 


MFG. APPR. 


DATE; 


DRAWING NO. 
TITLE 
REV. F 
0407-667-245 
CROSSTUBE ASSY (407 HIGHAFT) 


DRAWN 
CHECKED 


DATE 
11.04.08 
DATE 
11.04.12 


PURPOSE: 
REMOVED ABRASION STRIP IN FAVOR OF A THIN LAYER OF PROSEAL 890. 


CHANGE; 


PARTS LIST IS AMENDED AS FOLLOWS: 


IS: 


Item 
Qly 
Part Number 
Description 
-245 


3 
a 
02856-400-773 
ABRASION STRIP 


WAS; 
~I 
02856-400-773 
I ABRASION STRIP 


NOTES 2 AND 16, SHEET 1 ARE AMENDED AS FOLLOWS: 


~ 


2) 
FINISH: 
CHEMICAL CONVERSION COAT PER DART aSI 0054.1 
PRIME INSIDE AND OUTSIDE PER DART aSI 005 4.2 
MASK UNDERSIDE OF CROSSTUBE AS SHOWN (HATCHED AREA) AND 
PAINT OUTSIDE PER DART aSI 005 4.2 
REMOVE MASKING AND APPLY CLEAR COAT 


15) APPLY A THIN COAT OF PROSEAL 890 ON INSIDE CONCAVE SURFACE OF 03190-1 
CHAFING SHIELDS AND LET CURE PER MANUFACTURER'S INSTRUCTIONS. 
INSTALL 
PROSEALED 03190-1 CHAFING SHIELDS ONTO CROsSTUBE BY APPLYING A THIN COAT 
OF PROSEAl 
890 ONTO CROSSTUBE. 
BE SURE TO ELIMINATE ANY AIR GAPS. 


WMi. 


2) 
FINISH: 
CHEMICAL CONVERSION COAT PER DART aSI 0054.1 
PRIME INSIDE AND OUTSIDE PER DART aSI 005 4.2 
PAINT OUTSIDE PER DART 9S1 005 4.2 


15) 
INSTAll 
02856-400-773 
ABRASION STRIP WITH A 0.13 REF GAP ON BonOM 
SIDE OF 
CROSSTUBE PER aSI 035. 
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DRAWING NO. 
0407-667-245 


DRAWN 


DATE 
11.04.08 


DART AEROSPACE LTD 
ENGINEERING ORDER 
iY- 
.O'1.I'Z. 


SHEET NO. 


SHEET 2 OF 


DE APPR. 


DATE 


~ee,t;~ \ 


SCALE 


NTS 


0407.667.605 
BENT TUBE 


DE LEA S EUi[ .... 
n 2011-0~ 
IJD(]D 
MS21920.22 CLAMP, 2 Pl 
02856.400-773 ABRASION STRIP 
03190.1 CHAFING STRIP 
2 Pl 


lIDlJD 
MS21920.22 CLAMP, 2 Pl 
03190-1 
CHAFING SffilP 
PROSEAL 890, AIR 
2PL 
1 
--- 
----~ 
•... 
L 


~8.02~1 
L . 


. 
8.53+8.53 =1 
3.00 


I 
I 
I 
I 
0407 -667 -245 
ASSEMBLY 
DETAIL 
(VIEW lOOKING FORWARD) 
I 
I 
I 
I 
MASK AREA PRIOR TO PAINTING, 
I 
REMOVEMAS~NGAFTERP~ 
AND APPLY ClEAR COAT 
I' 
2.00 
~--------------------~ 


SYM 


0407-667-605 
BENT TUBE 


COPYRIGHT@2011 
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rnlS 
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fORAH'fPURPOSE 
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OTHeR PERSONWITHOUT 
WRJrrEN 
PErtMlSSI010l 
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DRAWING NO. 
D407 -667 -245 


DRAWN 


DATE 
11.09.07 


DART AEROSPACE LTD 
ENGINEERING ORDER 


MFG. APPR. 


DATE 


.SHEET NO. 


SHEET 1 OF 


DE APPR. 


DATE 
11.0""1 


SCALE 
NTS 


PURPOSE: 
REPLACE 
MAGNO BOND WITH 3M DP460 SCOTCH-WELD 
EPOXY ADHESIVE 


CHANGE: 


IS: 


Item 
Qty 
Part Number 
Description 
-245 


12 
AiR 
SCOTCH-WELD 
DP460 
EPOXY ADHESIVE, 
3M SCOTCH-WELD 


WAS: 


12 
AiR 
MAGNOBOND 
6398 
ROCKWELL 
SPECIFICATION 
RBO-120-023 
ADHESIVE 
(TEXTRON/BELL 
SPEC. 299-947-100, 
TYPE II, CLASS 2 ADHESIVE) 


NOTE 12 & 17, SHEET 
1 IS AMENDED 
AS FOLLOWS: 


IS: 


12) INSTALL 
D2894-1 
CENTER 
SUPPORT 
USING A 0.04" TO O.OT' THICK LAYER OF SCOTCH-WELD 
DP460 
PER OSI 015. 
LET CURE FOR 24 HOURS AFTER INSTALLATION 
AND PRIOR TO PACKAGING. 


15) TORQUE 
CLAMPS 
BOTO 100 IN-LB. 
ENSURE AT LEAST 1.5 THREADS 
SHOWING 
IN SAFETY AND 
THAT NUT HAS NOT BOTTOMED-OUT 
AFTER TORQUING. 
PRIOR TO PACKAGING, 
RE-CHECK 
TORQUE 
ON CLAMPS 
AFTER 
ADHESIVE 
HAS CURED FOR 24 HOURS. 


WAS: 


12) INSTALL 
D2894-1 CENTER 
SUPPORT 
USING A 0.03" TO 0.06" THICK LAYER OF MAGNOBOND 
6398 
PER QSI 015. 
LET CURE FOR 12 HOURS AFTER INSTALLATION 
AND PRIOR TO PACKAGING, 


15) TORQUE 
CLAMPS 
80 TO 100 IN-LB. 
ENSURE AT LEAST 1.5 THREADS 
ARE SHOWING 
IN SAFETY AND 
THAT NUT HAS NOT BOTTOMED-OUT 
AFTER TORQUING. 


R 
ELEASEi' 
. 
2011'09-~ 


COPYRIGHT@ 2011 BY DART AEROSPACE LTD 
THIS DOCUMENT 
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